W(q,E) and W(n,E), respectively, where E is the population covariance matrix and 
Introduction. Let S(mXm) and T(mxm) have independent Wishart distributions
Sugiyama [16] , and AI-Ani [1] . Pillai [11] gave very accurate approximations .
Roy [14] , [15] , who showed that the largest root £1 is of basic importance in testing hypotheses and constructing confidence regions in multivariate analysis of va~iance; also by Pillai [10], Khatri [8] , Sugiyama and Fukutomi [17] , to the upper and lower tails of the distributions of £1 and £m' respectively, and £1 has been extensively tabulated by Heck [7] for m<5, using Pillai's approximation, and Pillai ([11] , [12] , etc.) for m<20. Studies of the noocentral distributions have been made by Khatri [9] and Pillai and Dotson [13] . • When r=m-l, the sum is taken to be unity. We now
to show that, for each s, the L are related by a system of first-order differential s,r equations which are independent of s. Differentiating (6),
Now let a(l), ••• ,S(r) denote the set of subscripts complementary to (9) introduce the mfunctions (7) where
Z ( 
where (14) .
(10) We observe that the system (13) is independent of s, and in principle one
Finally, eliminating the Z's, G's and~'s from equations (7), (9), (10) and (12), where L 1 =L =O. 
To relate this fundamental set of solutions to the f (t), we s = diag(a ).
(20)
t, such that P-1 AP first obtain a non-singular transformation H=PM, where P(mxm) is independent of The integrated form of the approximation was arrived at by Pillai [11] tm-I(m-l) ( +n) ( 1) ( t)r lr=O r q -m r q--(m-l-r) -, 
Hence, for large q and 2 near zero,
the beta density with parameters q-l and n-l. The same approximation holds for the upper tail and large n, and ha~been used to compute upper 5% and 1% points of 2 2 , The results are identical to five decimal places with those published by Pillai and Dotson [13] , except where the latter have employed extrapolation, in which case differences of up to 0.006 occur for the 5% points and up to .003 for the 1% points.
which has regular singularities at 0, -1 and infinity. The density function i -= n M.
As n~, the densities of nt s
To obtain a d.e. for the f , we substitute t = u/n and M. sĩ s defined by (14) .
The latent roots of the Wishart matrix WI. 
